Genotype-phenotype correlation in a family with primary cortisol resistance: possible modulating effect of the ER22/23EK polymorphism.
Glucocorticoid resistance is a rare sporadic or familial condition that is characterized by generalized, partial resistance to glucocorticoids. It is caused by a mutation in the glucocorticoid receptor-alpha (GR-alpha) gene. We aimed to understand the reasons for different phenotypes (severe to asymptomatic) observed in a family with primary cortisol resistance. The genotype leading to cortisol resistance in the family members was investigated and correlated to the clinical phenotype. Three siblings were presented with clinical cortisol resistance, featuring severe hypertension, hypokalemia and hyperandrogenism. Three other siblings and both parents were asymptomatic. Genomic DNA from peripheral lymphocytes was isolated from family members. The entire GR-alpha coding sequence (exons 2-9) was amplified by PCR and sequenced. A homozygous G679S mutation was present in the three clinically affected subjects. Heterozygous G66A (E22E) and G68A (R23K) polymorphisms and G2035A (G679S) mutation were found in the father and two siblings. Mother and one sibling had only heterozygous G679S mutation. The clinically unaffected subjects showed two different responses to dexamethason. Those with heterozygous G679S mutation and ER22/23EK polymorphism had normal cortisol suppression, whereas those with only heterozygous G679S mutation failed to suppress normally. A homozygous G679S mutation of the GR-alpha gene is associated with severe cortisol resistance, whereas a heterozygous mutation of the same gene can lead to subclinical cortisol resistance. The effect of the heterozygous mutation was abolished in subjects carrying the ER22/23EK polymorphism.